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(57) ABSTRACT

A system including an imaging device with a line of sight to
an object, capable of producing a glare, which is to be cap-
tured in an image, a light source configured to illuminate a
surface of the object, and an optical barrier positioned along
the line of sight between the imaging device and the object,
said optical barrier being sized and positioned to reduce
reflected light off the surface of the object directed along the
line of sight from being captured in the image. Methods are
also disclosed.
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Imaging a surface of an object capable of producing a glare in an image
taken of the object

820«

Positioning an optical barrier in a line of sight of an imaging device to the
object

830~

imaging the surface of the object with the imaging device to produce a
captured image with an amount of glare reduced due to the position of the
optical barrier

8407y -

Adjusting a lateral position of the optical barrier or a position of the optical
barrier along the ling of sight prior to imaging the surface of the object

850

Positioning a lens between the imaging device and the optical barier to
provide a focused captured image of the object

FIG. 8
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Locating an optical barrier in a line of sight between an imaging device and
an object capable of producing a glare in an image of the object

820 ~ l

Iluminating the object with a light source

930 ™

Acquiring the image of the object where the glare is minimized due to a
location of the optical barrier with visibility of the oplical barrier in the image
reduced

940 ~, !

H

Paositioning a lens between the imaging device and the optical barrier

850 ™~ ;

Reducing a fluorescence wavelength from an ilfiumination reflected from the
object with a filter

FIG. g
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1
SYSTEM AND METHOD FOR
PHOTOGRAPHING CYLINDRICAL OR
SPHERICAL OBJECTS WITH REDUCED
GLARE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 61/697,964 filed Sep. 7, 2012, and incorpo-
rated herein by reference in its entirety.

BACKGROUND

Embodiments relate to an imaging system and, more par-
ticularly, to a system and method to capture an image of a
spherical object with reduced glare.

Imaging a curved surface, particularly a reflective curved
surface, may be challenging due to glare off of the curved
surface which may be present in a captured image. This
occurs because there is usually a location on the curved sur-
face that reflects an illuminated light directly into a lens of a
camera which causes the glare.

Entities wishing to take photographs where issues involv-
ing glare are minimized would benefit from a system and
method where an image may be captured of a reflective
spherical object where glare is not included, or minimized, in
the captured image.

SUMMARY

Embodiments relate to a system and method to image a
spherical or cylindrical object with reduced glare being
included in the captured image. The system comprises an
imaging device with a line of sight to an object, capable of
producing a glare, which is to be captured in an image. The
system also comprises a light source configured to illuminate
a surface of the object. The system also comprises an optical
barrier positioned along the line of sight between the imaging
device and the object, said optical barrier being sized and
positioned to reduce reflected light off the surface of the
object directed along the line of sight from being captured in
the image.

The method comprises imaging a surface of an object
capable of producing a glare in an image taken of the object.
The method also comprises positioning an optical barrier a
line of sight of an imaging device to the object. The method
also comprise imaging the surface of the object with the
imaging device to produce a captured image with an amount
of glare reduced due to a position of the optical barrier.

Another method comprises locating an optical barrier in a
line of sight between an imaging device and an object capable
of producing a glare in an image of the object. The method
also comprises illuminating the object with a light source;
The method also comprises acquiring the image of the object
where the glare is minimized due to a location of the optical
barrier with visibility of the optical barrier in the image
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

A more particular description briefly stated above will be
rendered by reference to specific embodiments thereof that
are illustrated in the appended drawings. Understanding that
these drawings depict only typical embodiments and are not
therefore to be considered to be limiting of its scope, the
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embodiments will be described and explained with additional
specificity and detail through the use of the accompanying
drawings in which:

FIG. 1 depicts a schematic top view of an embodiment of a
system,

FIG. 2 depicts a side perspective view of an embodiment of
a system,

FIG. 3 depicts an image of a cylindrical object without an
optical barrier to block glare;

FIG. 4 depicts an image of the cylindrical object with the
optical barrier to block glare;

FIG. 5 depicts an unobstructed captured image of an
object,

FIG. 6 depicts an embodiment of an optical barrier;

FIG. 7 depicts an obstructed captured image of the objectin
FIG. 5 with the optical barrier in place;

FIG. 8 depicts a flowchart of an embodiment of a method;
and

FIG. 9 depicts a flowchart of another embodiment of a
method.

DETAILED DESCRIPTION

Embodiments are described herein with reference to the
attached figures, wherein like reference numerals are used
throughout the figures to designate similar or equivalent ele-
ments. The figures are not drawn to scale and they are pro-
vided merely to illustrate aspects disclosed herein. Several
disclosed aspects are described below with reference to non-
limiting example applications for illustration. It should be
understood that numerous specific details, relationships, and
methods are set forth to provide a full understanding of the
embodiments disclosed herein. One having ordinary skill in
the relevant art, however, will readily recognize that the dis-
closed embodiments can be practiced without one or more of
the specific details or with other methods. In other instances,
well-known structures or operations are not shown in detail to
avoid obscuring aspects disclosed herein. The embodiments
are not limited by the illustrated ordering of acts or events, as
some acts may occur in different orders and/or concurrently
with other acts or events. Furthermore, not all illustrated acts
or events are required to implement a methodology in accor-
dance with the embodiments.

Notwithstanding that the numerical ranges and parameters
setting forth the broad scope are approximations, the numeri-
cal values set forth in specific non-limiting examples are
reported as precisely as possible. Any numerical value, how-
ever, inherently contains certain errors necessarily resulting
from the standard deviation found in their respective testing
measurements. Moreover, all ranges disclosed herein are to
beunderstood to encompass any and all sub-ranges subsumed
therein. For example, a range of “less than 10” can include
any and all sub-ranges between (and including) the minimum
value of zero and the maximum value of 10, that is, any and all
sub-ranges having a minimum value of equal to or greater
than zero and a maximum value of equal to or less than 10,
eg., 1to4.

FIG. 1 illustrates a system 10 to locally reduce glare in an
image without adversely affecting a quality of the image. The
system 10 includes a camera 12, or imaging device, with a
line of sight 14 along which a lens 16, a filter 18, an optical
barrier 24 and a curved object 22 are positioned. As used
herein, “imaging device” may refer solely to the camera or the
combination of the camera and lens. The curved object 22 is
not a part of the system 10. Additionally, FIG. 1 illustrates that
a light source 20 is positioned off of a line of the sight 14 and
is configured to illuminate a curved object 22. This location of



US 9,329,313 B2

3

the light source 20 is not limiting as it may be positioned on a
line of sight 14, such as being a part of a housing holding the
camera 12.

FIG. 2 illustrates a different view of the system 10. A
similar embodiment was utilized by the inventor, in a labora-
tory setting. However, though developed in a laboratory set-
ting, embodiments disclosed herein are not limited to labora-
tory setting. This illustration is primarily provided to further
illustrate placement of the optical barrier in the line of sight.

As a non-limiting example, the lens 16 may be a quartz
lens, and the filter 18 may be a 254 nm band pass filter
provided to block fluorescence reflected from the object 22 to
the camera 12. As a non-limiting example, the optical barrier
24 may be a drill bit with a diameter of about 0.097 inches. As
a non-limiting example, the light source 20 may be a high-
pressure mercury (Hg) lamp. For illustration purposes, the
curved object 22 is illustrated as side of a soda can. Although
the illustrated embodiment of the object 22 is a curved object,
embodiments disclosed herein are not limited to reducing
glare in an image of a curved object, and may include reduc-
ing glare in an image of a flat object, for example. Addition-
ally, though “spherical” has been used herein, the object may
have any form of a curve including, but not limited to, con-
cave or Convex.

Turning back to FIG. 1, a portion of light 38 from the light
source 20 that is reflected from the curved object 22 is
directed along the line of sight 14 and into the camera 12. This
portion of light 38 causes glare in an image of the object 22 in
the camera 12, since a portion of the camera sensor receiving
this portion of light 38 is saturated. In order to block the
portion of light 38 reflected off the surface of the curved
object 22 that is directed along the line of sight 14, the optical
barrier 24 is positioned along the line of sight 14, between the
curved object 22 and the filter 18. While the optical barrier 24
is sized and positioned along the line of sight 14 to selectively
block the portion of light 38 that reflects off the surface of the
curved object 22 and is directed along the line of sight 14, the
optical barrier 24 does not obstruct the remaining reflected
light off the curved object 22 which passes through the filter
18, the lens 16 and enters the camera 12. Thus, the optical
barrier may comprise a plurality of shapes and sizes, where
the shape and size may be dependent on placement of the
camera 12 with respect to the object 22. The optical barrier 24
may be sized with respect to the curved surface 22. The
optical barrier 24 may have to be adjusted laterally as well its
position along the line of sight 14. These adjustments may
have to occur after an initial image is taken to correct for any
glare realized in the initial image. With an adjustment as
disclosed here, the glare should be less than in the initial
image.

As further illustrated in FIG. 1, the optical barrier 24 may
block the portion of light 38 that reflects off a portion 36 of the
curved object 22 that directs the portion of light 38 along the
line of sight 14. Additionally, the optical barrier 24 may block
adirect line of sight between the camera 12 and the portion 36
of'the curved object 22. However, as also illustrated in FIG. 1,
the optical barrier 24 does not block a portion of light 40 that
reflects off the portion 36 of the curved object 22, passes
through the lens 16 and enters the camera 12. Thus, the
camera 12 need not have a direct line of sight to the portion 36
of'the curved object 22, in order to yield the image 30 which
includes the portion 36 of the curved object 22, since the
camera 12 receives the portion of light 40 from the portion 36
of the curved object 22.

FIG. 3 illustrates an image 28 of the curved object 22
produced by the camera 12 which shows the glare caused by
the reflected portion of light 38. As illustrated, glare saturated
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the image. Although a photographer can selectively reduce
the sensitivity of the sensor in the camera 12 to remove the
saturation in the image 28 of FIG. 3, the rest of the image 28
of the object 22 will be under exposed. Thus embodiments
discussed herein disclose how to locally reduce the an amount
of glare in the image 28 of the object 22, without affecting the
quality of the rest of the image 28 of the object 22.

FIG. 4 illustrates an image 30 of the curved object 22
produced by the camera 12, without the portion of light 38
that is present in the image 28 of FIG. 3. As illustrated, a
lateral position of the optical barrier 24 in an orthogonal
direction to the line of sight 14 was adjusted, until the glare in
the image 30 was minimized. After the adjustment of the
optical barrier 24, the lens 16 of the system 10 may be refo-
cused, before the image 30 is captured. Portions of the curved
object 22 can be seen in the image 30, whereas these same
portions ofthe curved object 22 could not be seen in the image
28, based on the glare. As a non-limiting example, an image
of a fingerprint on a portion of the curved object 22 may be
viewed in the image 30, whereas this image of the fingerprint
may not have been viewable in the image 28.

Though one may assume that a camera needs a direct line
of sight to image an object and any object within the line of
sight would be captured in a picture taken, this is not always
true as illustrated in FIGS. 5-7. FIGS. 5-7 demonstrate utiliz-
ing an embodiment disclosed herein, with regard to an initial
image 42 of an object 44 which is reflective and curved may
result in a final image with reduced glare and without the
optical barrier being visible. The image in FIG. 5 was taken
without any optical barrier. An optical barrier 46 with a plate
48 design with a grid pattern of holes is illustrated in FIG. 6.
This optical barrier was positioned between the object 44 and
acamera 12. A final image 50 of the object 44 with the optical
barrier 46 positioned between the object 44 and the camera is
illustrated in FIG. 7. The image 50 of the object in FIG. 7
includes portions of the object 44 without a direct line of sight
to the camera. The glare is minimized and the optical barrier
46 is not invisible, or is invisible in the final image 50.

FIG. 8 illustrates a flowchart depicting an embodiment of a
method. The method 800 comprises imaging a surface of an
object capable of producing a glare in an image taken of the
object, at 810. The method 800 also comprises positioning an
optical barrier a line of sight of an imaging device to the
object, at 820. The method 800 also comprises imaging the
surface of the object with the imaging device to produce a
captured image with an amount of glare reduced due to a
position of the optical barrier, at 830.

The method 800 may further comprise adjusting a lateral
position of the optical barrier or a position of the optical
barrier along the line of sight prior to imaging the surface of
the object with the optical barrier in position, at 840. The
method may further comprise positioning a lens between the
imaging device and the optical barrier to provide a focused
captured image of the object, at 850.

FIG. 9 illustrates a flowchart depicting an embodiment of
another method. The method 900 comprises locating an opti-
cal barrier in a line of sight between an imaging device and an
object capable of producing a glare in an image of the object,
at 910. The method also comprises illuminating the object
with a light source, at 920. The method also comprises acquir-
ing the image of the object where the glare is minimized due
to a location of the optical barrier with visibility of the optical
barrier in the image reduced, at 930.

The method 900 may also comprise positioning a lens
between the imaging device and the optical barrier, at 940.
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The method 90 may also comprise reducing a fluorescence
wavelength from an illumination reflected from the object
with a filter, at 950.

Though the steps illustrated in the flowchart of the methods
and provided in a particular sequence, this sequence is not
meant to be limiting as those skilled in the art will recognize
that these steps may be performed in any particular order.

While various disclosed embodiments have been described
above, it should be understood that they have been presented
by way of example only, and not limitation. Numerous
changes to the subject matter disclosed herein can be made in
accordance with the embodiments disclosed herein without
departing from the spirit or scope of the embodiments. In
addition, while a particular feature may have been disclosed
with respect to only one of several implementations, such
feature may be combined with one or more other features of
the other implementations as may be desired and advanta-
geous for any given or particular application.

Therefore, the breadth and scope of the subject matter
provided herein should not be limited by any of the above
explicitly described embodiments. Rather, the scope of the
embodiments should be defined in accordance with the fol-
lowing claims and their equivalents.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting. As used herein, the singular forms “a,” “an,” and
“the” are intended to include the plural forms as well, unless
the context clearly indicates otherwise. Furthermore, to the
extent that the terms “including,” “includes,” “having,” “has,”
“with,” or variants thereof are used in either the detailed
description and/or the claims, such terms are intended to be
inclusive in a manner similar to the term “comprising.” More-
over, unless specifically stated, any use of the terms first,
second, etc., does not denote any order or importance, but
rather the terms first, second, etc., are used to distinguish one
element from another.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which embodiments of the invention belongs. It will be fur-
ther understood that terms, such as those defined in com-
monly used dictionaries, should be interpreted as having a
meaning thatis consistent with their meaning in the context of
the relevant art and will not be interpreted in an idealized or
overly formal sense unless expressly so defined herein.

Thus, while embodiments have been described with refer-
ence to various embodiments, it will be understood by those
skilled in the art that various changes, omissions and/or addi-
tions may be made and equivalents may be substituted for
elements thereof without departing from the spirit and scope
of'the embodiments. In addition, many modifications may be
made to adapt a particular situation or material to the teach-
ings of the embodiments without departing from the scope
thereof. Therefore, it is intended that the embodiments not be
limited to the particular embodiment disclosed as the best
mode contemplated, but that all embodiments falling within
the scope of the appended claims are considered.

What is claimed is:

1. A system comprising:

an imaging device with a line of sight to a curved object
having a curved surface with a fingerprint thereon,
which is to be captured in an image of the curved object;

alight source configured to illuminate the curved surface of
the curved object, the light source to produce light being
reflected off of the curved surface, the reflected light
including glare reflected along the line of sight; and
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a passive, non-transmissive optical barrier positioned in the
line of sight from the imaging device to the curved
object, said passive, non-transmissive optical barrier
being spaced apart from the imaging device along the
line of the sight and said passive, non-transmissive opti-
cal barrier being sized and positioned to reduce the
reflected light off the curved surface of the curved object
directed along the line of sight from being captured in
the image by the imaging device, wherein the passive,
non-transmissive optical harrier comprises a curved
configuration.

2. The system according to claim 1, further comprising a
lens positioned between the imaging device and the passive,
non-transmissive optical barrier.

3. The system according to claim 1, further comprising a
filter positioned between the imaging device and the passive,
non-transmissive optical barrier, said filter configured to
reduce a fluorescence wavelength from the light reflected off
the curved surface of the curved object.

4. The system according to claim 1, wherein the passive,
non-transmissive optical barrier is positioned to block a first
portion of the reflected light directed along a direct line of
sight between the imaging device and a portion of the curved
object, and wherein the passive, non-transmissive optical bar-
rier is positioned outside a path of a second portion of the
reflected light directed away from the direct line of sight from
the portion of the curved object to the imaging device.

5. The system according to claim 4, further comprising a
lens configured to direct the second portion of reflected light
from the portion of the curved object away from the line of
sight and towards the imaging device.

6. The system according to claim 1, wherein the light
source is configured to be located off of the line of sight of the
imaging device to the curved object.

7. The system according to claim 1, wherein the curved
configuration of the passive, non-transmissive optical barrier
comprises a same curve as a curve of the curved object
wherein the curved object comprises a cylindrical shape or
spherical shape.

8. The system according to claim 1, wherein the passive,
non-transmissive optical barrier is separated from the curved
object by a first distance along the line of sight, wherein the
passive, non-transmissive optical barrier is separated from the
imaging device by a second distance along the line of sight,
wherein the first distance is less than the second distance.

9. The system according to claim 1, wherein the passive,
non-transmissive optical barrier is invisible in the image of
the curved object with the fingerprint captured with the imag-
ing device.

10. A method comprising:

imaging, by an imaging device, a curved surface of a
curved object having a fingerprint thereon which pro-
duces reflected glare in a captured image taken of the
curved object and the fingerprint;

positioning a passive, non-transmissive optical barrier
along a line of sight from the imaging device to the
curved object such that the passive, non-transmissive
optical barrier is spaced apart from the imaging device
along the line of sight, wherein the passive, non-trans-
missive optical barrier is a non-powered barrier with
non-transmissive properties; and

during imaging of the curved surface of the curved object
with the imaging device, the captured image being
imaged with an amount of the reflected glare reduced
due to a position of the passive, non-transmissive optical
barrier wherein the passive, non-transmissive optical
barrier comprises a curved configuration.
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11. The method according to claim 10, further comprising
adjusting a lateral position of the passive, non-transmissive
optical barrier or a position of the passive, non-transmissive
optical barrier along the line of sight prior to imaging the
curved surface of the curved object with the passive, non-
transmissive optical barrier in position.
12. The method according to claim 10, further comprising
positioning a lens between the imaging device and the pas-
sive, non-transmissive optical barrier to provide a focused
captured image of the curved object.
13. The method according to claim 10, wherein the passive,
non-transmissive optical barrier is invisible in the captured
image of the curved object with the fingerprint captured with
the imaging device.
14. A method comprising:
locating a passive, non-transmissive optical barrier in aline
of sight between an imaging device and a curved object,
the passive, non-transmissive optical barrier is a non-
powered barrier with non-transmissive properties;

illuminating the curved object with a light source, the
curved object producing and reflecting glare along the
line of sight during the illuminating; and

acquiring, by the imaging device, an image of the curved

object wherein the reflected glare is minimized due to a
location of the passive, non-transmissive optical barrier
with visibility of the passive, non-transmissive optical
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barrier in the image reduced and wherein the passive,
non-transmissive optical barrier comprises a curved
configuration comprising a same curve as a curve of the
curved object.

15. The method according to claim 14, further comprising
positioning a lens between the imaging device and the pas-
sive, non-transmissive optical barrier.

16. The method according to claim 14, further comprising
reducing a fluorescence wavelength from an illumination
reflected from the curved object with a filter.

17. The method according to claim 14, wherein the illumi-
nating the curved object with the light source further com-
prises illuminating the curved object from off of the line of
sight of the imaging device to the curved object.

18. The method according to claim 14, wherein the locating
the passive, non-transmissive optical barrier further com-
prises spacing the passive, non-transmissive optical barrier
from the curved object by a first distance along the line of
sight and spacing the passive, non-transmissive optical bar-
rier from the imaging device by a second distance along the
line of sight, wherein the first distance is less than the second
distance.

19. The method according to claim 14, wherein the passive,
non-transmissive optical barrier is invisible in the image of
the curved object captured with the imaging device.

#* #* #* #* #*
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